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In brief

Illustrative Integral BioStrategy engagement deliverable — an invented asset ("Asset Y"), no real client.
The class biology cited is public and dated, used only to illustrate the method. Not medical, investment, or
regulatory advice.

A Series-A team is positioning Asset Y — an oral incretin (GLP-1/GIP) candidate for obesity — for a pharma
partnership within 12—18 months. Their thesis: Asset Y'is a best-in-class, durable, muscle-sparing oral
incretin. Their question to us: what would a partner's diligence challenge, and which experiment
would most strengthen the story?

The oral-dosing story is partner-ready. But three of the thesis's load-bearing claims — best-in-class,
durable, and muscle-sparing — are asserted ahead of the data, and each is not a slogan but a mechanistic
question a partner's scientists will press. This memo converts those three claims into falsifiable,
mechanism-first hypotheses, each with the one experiment that would settle it and a decision tree of what
every outcome means for the science and the deal. Two of the three are deal-breakers worth generating
before partner outreach.

How we work

We isolate the claims an asset's value rests on, grade the evidence the way a partner's scientists will, and
then convert the load-bearing-but-unproven claims into falsifiable, mechanism-first hypotheses —
each paired with the experiment that settles it and a pre-mapped consequence for every outcome. Pressure-
testing, not affirmation. The science is built together with the deal lens, so the asset enters partner
conversations with the diligence already addressed.

The thesis, under pressure

Graded the way a partner's scientists will read it — well-supported - plausible - premature - unsupported:

The team's claim Grade What a partner's scientists will see

"Oral dosing is a Well- A-real class gap; a large and growing share of the obesity pipeline is now oral [#1.
differentiator" supported

"Best-in-class weight Plausible Competitive early loss, but cross-trial, not head-to-head; the bar is high —

loss" semaglutide ~15-17% 15, tirzepatide up to ~22.5% [°1.

"Durable benefit" Premature No off-treatment data; weight returns after discontinuation, and body weight is

physiologically defended 21131,

"Muscle-sparing Premature No body-composition data; across incretins, as much as ~40% of weight lost can
profile" be lean tissue [*!.
"Adherence will be Unsupported Real-world persistence is poor — 53.6% discontinue GLP-1s by year 1, 72.2% by

strong" year 2 71,
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Only one of the five is well-supported today. The three premature-or-plausible claims — best-in-class oral,
durable, muscle-sparing — are where the thesis's value lives, and each is a mechanistic question rather
than a settled fact. Those three become the hypotheses below.

The three hypotheses that decide the thesis

Each takes one load-bearing claim, restates it as a falsifiable, mechanism-first hypothesis, names the
experiment that settles it, and maps what each outcome means for the science and the deal.

Hypothesis 1 — Muscle-sparing is a mechanism claim, not a weight claim

The claim under pressure. Asset Y is muscle-sparing.

Why we are asking. Across incretins, as much as ~40% of the weight lost can be lean body mass,
primarily skeletal muscle ['!. "Muscle-sparing" is therefore the open question of the class, not a property of
being oral — the route of administration does not change body composition. The public routes shown to
protect lean mass during incretin weight loss are pharmacologic: blocking activin type II receptor /
myostatin signaling (for example, bimagrumab) builds muscle while fat is lost [*. So muscle-sparing is a
mechanism claim. Asset Y will spare lean mass only if it preserves anabolic — or blunts catabolic
activin/myostatin — signaling, not because it is taken by mouth.

Aim. Determine whether Asset Y's weight loss preserves lean mass, and whether any preservation tracks a
measurable anabolic / anti-catabolic signal, versus the class-typical lean-mass loss.

The experiment. A diet-induced-obese model. Arms: Asset Y versus an injectable incretin comparator,
with an activin/myostatin-axis reference where informative. Readouts: DXA body composition (fat versus
lean), muscle-fiber cross-sectional area and histology, and activin—myostatin pathway markers. Timeline:
roughly 8—12 weeks.

What each outcome means.

o Iflean mass is preserved and an anabolic signal is intact — an ownable, differentiated muscle-sparing
claim. File on it, enter the muscle-preservation white space, and carry DXA into the clinic. The strongest
result.

o Iflean mass is preserved with no clear mechanism — the claim is a combination story. Pair Asset Y with
an activin/myostatin co-agent and reposition; the deal becomes a combination thesis.

o Iflean mass is lost like the class — the muscle-sparing claim is dead. Drop it before diligence finds it in
an afternoon, and compete on oral dosing and durability instead.

Hypothesis 2 — Durability is a set-point question, not a dosing question

The claim under pressure. Asset Y's benefit is durable.

Why we are asking. Weight regain after incretin discontinuation is well documented 2!, Body weight is
physiologically defended: after loss, energy expenditure falls and appetite drive rises (metabolic

adaptation), pulling weight back toward a defended set-point [3]. So "durable" is not a statement about how
long a patient takes the drug — it is whether Asset Y lowers the defended set-point (a lasting change) versus

Integral BioStrategy - integralbiostrategy.com - Strategic Scientific Hypothesis Engagement — Asset Y (illustrative) page 3/7



only suppressing intake while it is present (a held, not changed, state). A partner reads "durable" as disease-
modifying; the data must tell the two apart.

Aim. Determine whether Asset Y lowers the defended body-weight set-point — evidenced by attenuated

regain and blunted metabolic adaptation off-treatment — versus only suppressing intake during exposure.

The experiment. A diet-induced-obese model with an off-treatment / randomized-withdrawal arm after a
defined treatment period. Readouts: post-withdrawal body-weight trajectory (rate and extent of regain),
indirect calorimetry (energy expenditure and metabolic adaptation), and food intake. Timeline: the
treatment period plus an equal-length off-treatment window.

What each outcome means.

o Ifregain is attenuated and adaptation is blunted off-treatment — a defensible durability, disease-
modifying narrative. Design the off-treatment endpoint into the clinic and strengthen the deal terms.

o Ifregain is slower but adaptation persists — a maintenance story, not a cure. Position around
maintenance dosing and structure the deal around the open question.

o Ifweight returns rapidly to the set-point — "works while taken" only. Retire the durable claim and
compete on convenience and efficacy.

Hypothesis 3 — Best-in-class oral is an exposure-reproducibility question

The claim under pressure. Asset Y is a best-in-class oral incretin.

Why we are asking. The oral-incretin path is real but unforgiving. Oral semaglutide's bioavailability is
roughly 1%, enabled by a permeation enhancer (SNAC), with a severe food effect — under fed conditions a
majority of subjects had no detectable drug — and "single-digit highly variable" exposure that requires strict
fasting and water dosing 4], Best-in-class efficacy in a controlled trial means little if real-world exposure is
inconsistent: food-effect and inter-subject variability erode the effective dose, and real-world efficacy and
adherence follow [7!. So "best-in-class oral" is an exposure-reproducibility claim, not only a potency claim
— Asset Y will reproduce injectable-comparable receptor occupancy at scale only if its absorption is
consistent under real dosing conditions.

Aim. Determine whether Asset Y delivers consistent, injectable-comparable exposure under realistic
dosing — quantifying inter-subject variability, the food effect, and the exposure—response relationship.

The experiment. A clinical-pharmacology set: PK variability characterization, a food-effect study (fed
versus fasted), and exposure—response modeling against an injectable benchmark. Timeline: standard early
clinical pharmacology, already near the critical path.

What each outcome means.

o Ifvariability is low and the food effect is manageable — the oral claim holds at scale. Lead with it on a
clean label.

o Ifthe food effect or variability is meaningful — a real-world efficacy risk. Pursue reformulation or a
dosing-instruction and adherence-support strategy, and temper the label.

o Ifvariability is high and the food effect is large — the oral efficacy story will not survive real-world use.
Reformulate before partnering, or reposition.
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Where the asset sits — mechanism positioning

Asset Y competes in the oral-incretin lane, the differentiation frontier, and trails injectables on absolute
efficacy. Position it on mechanism and route, not market share. Muscle-preservation is open white space —
reachable only with a credible body-composition mechanism (Hypothesis 1). The addressable population is
large; expressed in relative terms, the oral-preferring, reachable launch population is in the millions, not a
headline headcount.

Expert input

Synthesized from the experts convened for this engagement (illustrative, de-identified): durability after
discontinuation dominated the read — raised unprompted by most — with body composition and head-to-
head efficacy close behind. The field's own experts converge on the same questions the hypotheses

formalize.

The gaps a partner will flag

1. Durability is asserted, not shown — "works while taken" is not "changes the course of the disease"
(Hypothesis 2). 2. Body composition is a blind spot — lean-mass loss is the live question of the class
(Hypothesis 1). 3. Oral efficacy must survive real-world dosing — trial efficacy on cross-trial
comparison is discounted, and oral exposure variability can erode it further (Hypothesis 3).

What to run first — prioritized readouts

Prioritized by impact on the partnering decision against cost and speed:

Hypothesis / readout Why it changes the decision Priority
Hi1 — DXA body composition + Converts "muscle-sparing" to measured, mechanism-backed evidence Deal-
mechanism sub-study and tests the only mechanism that makes it ownable. breaker
H2 — Off-treatment / withdrawal Makes the most-challenged claim ("durable") a designed-in, testable Deal-
arm endpoint. breaker
H3 — Oral exposure: PK Foundational to the whole oral thesis; on the critical path regardless, so Critical-
variability + food effect generate it early. path
Head-to-head / matched-cohort Removes the cross-trial discount; supporting, not gating. Nice-to-
efficacy have

The two deal-breakers (H1, H2) are tractable and cheap relative to their impact. Generate them before
partner outreach.

Deal and partnering implications

The partner-side lens — how the science shapes timing, leverage, and protections:
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» Timing and leverage. The two deal-breaker readouts are the gating items. Generating them before
outreach strengthens the negotiating position rather than conceding them in diligence.

» Sequencing. Each hypothesis outcome maps to a different deal: a clean H1/H2 supports a stronger
upfront and cleaner terms; a partial outcome argues for structured, milestone-weighted terms around
the open question.

» Protections. Partner discussions — including cross-border (for example, China) — should run under

NDA and a clear letter of intent before data-room access, with entity and IP housekeeping in order.

Integral BioStrategy pairs the scientific assessment with partner-led transaction judgment, so the science

and the deal are built together.

Partner-facing summary

Asset Y — oral incretin (GLP-1/GIP), obesity. Early-phase weight loss is class-competitive and oral dosing
addresses a recognized gap. Three hypotheses decide the thesis; two are deal-breakers the team can settle
before partner conversations — a body-composition and mechanism readout (muscle-sparing) and an off-
treatment arm (durability) — so the asset enters diligence with its most-challenged claims already

converted to evidence. Scientific positioning by Integral BioStrategy.

Sources and Evidence Notes

1. Mechanism and body composition

[1] Kaiser et al., Cardiology in Review (2025) PEER-REVIEWED . Bimagrumab review: targets activin type II receptors and
blocks myostatin to preserve/build muscle while causing fat loss; as much as ~40% of incretin weight loss may come from lean
body mass, primarily skeletal muscle. https://doi.org/10.1097/CRD.0000000000001113 — anchor for Hypothesis 1.

2. Durability, regain, and the defended set-point
[2] Wilding et al., Diabetes, Obesity and Metabolism (2022) PEER-REVIEWED . STEP 1 trial extension: substantial weight
regain after withdrawal of semaglutide. PMID 35441470 — anchor for Hypothesis 2 (durability after discontinuation).

[3] Defended body weight / metabolic adaptation — Established physiology. After weight loss, energy expenditure declines
and appetite drive rises, counter-regulating toward a defended set-point — the mechanistic basis for distinguishing a lowered
set-point from intake suppression.

3. Oral exposure and adherence

[4] FDA clinical-pharmacology review, oral semaglutide (NDA 213051); Clinical Diabetes, ADA (2024)

REGULATORY / peer-reviewed. Oral bioavailability ~1% via the SNAC permeation enhancer; severe food effect (a majority of
fed subjects had no measurable exposure); single-digit, highly variable exposure requiring fasting and water dosing — anchor for
Hypothesis 3.

[7] Rodriguez et al., JAMA Network Open (2025) PEER-REVIEWED . Real-world GLP-1 persistence: 53.6% discontinue by
year 1, 72.2% by year 2 (n = 125,474).

4. Class efficacy benchmarks and landscape

[5] Wilding et al., New England Journal of Medicine (2021) PEER-REVIEWED . STEP 1: semaglutide weight loss ~15—17%.

[6] Jastreboff et al., New England Journal of Medicine (2022) PEER-REVIEWED . SURMOUNT-1: tirzepatide weight loss
up to ~22.5% at the top dose.
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https://doi.org/10.1097/CRD.0000000000001113

[8] IQVIA, Outlook for obesity (2025) — Industry landscape. A large and growing share of clinical-stage anti-obesity assets are
oral — the basis for Asset Y's route-of-administration differentiation.

Illustrative sample only — not a client engagement, and not medical, investment, or regulatory advice.
Scientific and strategic advisory only. Legal, regulatory, investment, clinical, and medical advice are
outside standard engagements unless separately scoped in writing with the appropriate qualified
contributor.
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